This incurable, degenerative, and terminal disease was first described by German psychiatrist and neuropathologist Alois Alzheimer in 1906 and was named after him 2 . Alzheimer's disease is the most common cause of dementia occurring mostly in patients over 45 years 3 . Generally, it is diagnosed in people over 65 years of age 4 , although the lessprevalent early-onset Alzheimer's can occur much earlier. It is one of the most frequent mental illnesses, making up some 20 percent of all patients in psychiatric hospitals and a far larger proportion in nursing homes 4 .
The incidence rate of clinically diagnosed Alzheimer disease is similar throughout the world, and it increases with age, approximating 3 new cases yearly per 100,000 persons younger than age 60 years and a staggering 125 new cases per 100,000 of those older than age 60 years. In India incidence rate is 324/100000/year above 65 yrs and 174/ 100000/year above 55 yrs .There is no exact epidemiological data of AD in Bangladesh.
The prevalence of the disease per 100,000 populations is near 300 in the group aged 60 to 69 years; it is 3,200 in the 70-to 79-year-old group and 10,800 in those older than age 80. In the year 2008, there were estimated to be more than 2 million persons with Alzheimer disease in the United States.
Prevalence rates, which depend also on overall mortality, are 3 times higher in women, although it does appear that the incidence of new cases is only slightly disproportionate in women 5 .
Life expectancy of the population with the disease is reduced 6 . The mean life expectancy following diagnosis is approximately seven years. 7 Fewer than 3% of patients live more than fourteen years 8 .
Without advances in therapy, the number of symptomatic cases in the United States is predicted to rise to 13.2 million by 2050 1 . Alzheimer's disease is predicted to affect 1 in 85 people globally by 2050 5 . The association between the pathological features of Alzheimer's disease and dementia is stronger in younger than in older 9 . About 15% of cases are familial and this cases fall into two main groups, an early onset dominant pattern and a later onset group whose inheritance is not so clear 10 . Approximately 10% of all person over the age of 70 years have significant memory loss and in more than half the case is AD 11 .
Pathology:
Pathology of AD includes neurofibrillary tangles, senile plaques at the microscopic level. Neurofibrillary tangles and senile plaques were described by Alois Alzheimer's in his original report on the disorder in 1907. They are now universally accepted as a hallmark of the disease. These lesions accumulate in small numbers during normal aging of the brain but occur in excess in AD 12 .
Neuropathlogical lesions of Alzheimer's disease like amyloid and diffuse neuritic plaques & neurofibrillary tangles in the entorhinal, hippocampal, frontal, temporal, parietal and occipital cortexes.(Figure1). Cortical atrophy was assessed macroscopically in each brain area without knowledge of microscopical findings 10 .
Pathogenesis & Pathophysiology:
There is increasing evidence to suggest that soluble amyloid fibrils called oligomers lead to the dysfunction of the cell and may be the first biochemical injury in Alzheimer 's disease. Misfolded Aβ42 molecules may be the most toxic form of the protein. Accumulation of oligomers eventually leads to formation of neuritic plaques. The neuritic plaques contain a central core that includes Aβ amyloid, proteoglycans, Apo E4, α1 antichymotrypsin and other proteins. Aβ amyloid is a protein of 39-42 amino acids that is derived proteolytical from a larger transmembrane protein named amyloid precursor protein when amyloid precursor protein is cleaved by β & γ secretases. The plaque core is surrounded by the debris of degenerating neurons, microglia and macrophages. The accumulation of Aβ amyloid in cerebral arterioles is termed amyloid angiopathy 12 ( Figure 2 ) . Vascular endothelial cells have a central role in the progressive destruction of cortical neurons in Alzheimer's disease. In Alzheimer's disease the brain endothelium secretes the precursor substrate for the b-amyloid plaque and a neurotoxin peptide that selectively kills cortical neurons. Large population of endothelial cells are activated by angiogenesis due to brain hypoxia and inflammation 13 . Cell loss occurs particularly from the deeper layers of the cortex and preferentially involves large neurons. Synapse loss or neuron loss provides the highest correlation with global cognitive impairment 11 .
Neurofibrillary tangles are silver-staining, twisted neurofilaments in neuronal cytoplasm that represent abnormally phosphorylated tau protein. Tau is a microtubule associated protein that may function to assemble and stabilize the microtubules that convey cell organelles, glycoproteins and other important materials throughout the neuron. The ability of tau protein to bind to microtubule segments is determined partly by the number of phosphate groups attached to it. Increased phosphorylation of tau protein distorts this normal process 12 .
In 2009, this theory was updated, suggesting that a close relative of the beta-amyloid protein, and not necessarily the beta-amyloid itself, may be a major culprit in the disease. The theory holds that an amyloid-related mechanism that prunes neuronal connections in the brain in the fast-growth phase of early life may be triggered by aging-related processes in later life to cause the neuronal withering of Alzheimer's disease 14 . N-APP, a fragment of APP from the peptide's N-terminus, is adjacent to beta-amyloid and is cleaved from APP by one of the same enzymes. N-APP triggers the self-destruct pathway by binding to a neuronal receptor called death receptor 6 (DR6, also known as TNFRSF21) 15 . DR6 is highly expressed in the human brain regions most affected by Alzheimer's, so it is possible that the N-P/DR6 pathway might be hijacked in the aging brain to cause damage. In this model, Beta-amyloid plays a complementary role, by depressing synaptic function.
Biochemically, AD is associated with a decrease in the cerebral cortical levels of several proteins and neurotransmitters especially acetylcholine, its synthetic enzyme choline acetyltransferase and nicotinic cholinergic receptors. There is also reduction in norepinephrine levels in brain stem nucleus 12 .
There are no biologic markers for Alzheimer's disease or most other dementias but with careful evaluation and the application of well defined, reliable clinical criteria, diagnosis can be made with component of the workup in careful Alzheimer's disease All of the following must be present: Dementia established by examination and documented by objective testing Impairment in memory and at least one other cognitive function (e.g., language or perception). Progressive worsening of memory and at least one other cognitive function. No disturbance in consciousness
Onset between 40 and 90 years of age. Absence of another brain disorder or systemic disease that might cause dementia. In addition, the diagnosis may be supported by one or more of the following: Loss of motor skills.
Diminished independence in activities of daily living and altered patterns of behavior. Family history of similar disorder. Laboratory results consistent with the diagnosis (e.g., cerebral atrophy on computed tomography).
Possible
Alzheimer's disease Fulfillment of the above criteria with variation in the onset of symptoms or manifestations or in clinical course; or a single, but gradually progressive, cognitive impairment without an identifiable cause.
Another brain disorder or systemic disease that is sufficient to produce dementia, but that is not considered to be the underlying cause of the dementia in the patient. Advanced medical imaging with computed tomography (CT) or magnetic resonance imaging (MRI), and with single photon emission computed tomography (SPECT) or positron emission tomography (PET) can be used to help exclude other cerebral pathology or subtypes of dementia 19 .
A new technique known as PiB PET has been developed for directly and clearly imaging betaamyloid deposits in vivo using a tracer that binds selectively to the A-beta deposits 20 . Recent studies suggest that PiB-PET is 86% accurate in predicting which people with mild cognitive impairment will develop Alzheimer's disease within two years, and 92% accurate in ruling out the likelihood of developing Alzheimer's disease 21 .
Assessment of intellectual functioning including memory testing can further characterise the state of the disease 22 . Screening for depression, vitamin B 12 deficiency, and hypothyroidism should be performed. Screening for syphilis is not justified unless there is a clinical suspicion of neurosyphilis. The diagnosis can be confirmed with very high accuracy, post-mortem when brain material is available and can be examined histologically 23 .
Alzheimer's disease, although the benefit is limited.
Antipsychotic agents should be used to treat agitation and psychosis when environmental manipulations fail.
Behavior modification and scheduled toileting are helpful to reduce urinary incontinence.
Guidelines:
Use of vitamin E should be considered in an attempt to slow the progression of Alzheimer's disease.
Use of antidepressant medications should be considered for patients with depression.
Educational programs can be supportive for caregivers and nursing-home staff.
* The guidelines are based on those of the Quality Standards Subcommittee of the American Academy of Neurology.
Cholinesterase inhibitors are approved for the treatment of mild-to-moderate Alzheimer's disease and should be considered as a standard of care for patients with Alzheimer's disease. Four cholinesterase inhibitors are available: tacrine, donepezil, rivastigmine, and galantamine (Table-II) 24 .
Side effects reported in clinical trials of cholinesterase inhibitors included nausea, vomiting, and diarrhea, as well as weight loss, insomnia, abnormal dreams, muscle cramps, bradycardia, syncope, and fatigue 25 .
Memantine (Table-II) , an N-methyld-aspartate antagonist recently approved by the Food and Drug Administration (FDA) for the treatment of moderateto severe Alzheimer's disease may interfere with glutamatergic excitotoxicity or may provide symptomatic improvement through effects on the function of hippocampal neurons 26 . A double-blind, placebo-controlled trial of memantine in patients with moderate-to-severe Alzheimer's disease showed the superiority of memantine over placebo as indicated by both the Activities of Daily Living Inventory and the Severe Impairment Battery (a neuropsychological test for patients with severe dementia),but not on the Global Deterioration Scale 27 .
Major depression occurs in 5 to 8 percent of patients with Alzheimer's disease 28 . Up to 25
Management:
Guidelines for Management of Dementia are described as follows.
Standards:
Use of cholinesterase inhibitors should be considered in patients with mild-to-moderate percent have depressed mood at the time of onset of memory loss. Few studies of the use of antidepressant drugs in patients with Alzheimer's disease have been published, although these drugs are frequently used 29 .
The effects of the tricyclic antidepressant imipramine were similar to those of placebo in alleviating depression in 61 patients with Alzheimer's disease 30 . In a crossover study of 26 depressed patients with Alzheimer's disease, in which clomipramine and placebo were each given for six weeks, both treatments resulted in a 40 to 50 percent reduction in the score on the Hamilton Depression Rating Scale 31 .
Delusions and psychotic behavior increase with the progression of Alzheimer's disease and, once present, are persistent in 20 percent of patients. Agitation may coexist in up to 20 percent more patients, and it tends to increase with advancing disease 32 . In a study comparing high-dose haloperidol (2 to 3 mg per day), low-dose haloperidol (0.5 to 0.75 mg per day), and placebo in 71 patients with Alzheimer's disease and psychosis or disruptive behavior, the high dose produced a 30 percent greater improvement than either placebo or the low dose.
Alpha-tocopherol and selegiline delay the development of the later stages of Alzheimer's disease, but it is difficult to say whether a delay of 20 to 30 weeks is meaningful in a disease that lasts a decade or more 33 .Unlike selegiline, alphatocopherol does not interact with other drugs and therefore can be administered to the majority of patients, regardless of other treatments for Alzheimer's disease. The studies of idebenone, propentofylline, and Ginkgo biloba provide no clinically meaningful information on the basis of which to make treatment recommendations 34 .
As of August 2010 there were more than 812 clinical trials under way to understand and treat Alzheimer's disease. There were 149 of these studies in the last phase before commercialization (phase three trials) 35 .
Amyloid beta is a common target, existing many trials which aim to reduce it with different agents such as bapineuzumab, an antibody in phase III for patients in the mild to moderate stage, semagacestat, a ã-secretase inhibitor, MPC-7869, and acc-001, a vaccine to amyloid beta in phase II to be used in the mild stage. However, in a recent study an experimental vaccine was found to have cleared patients of amyloid plaques but did not have any significant effect on their dementia, casting doubt on the utility of such approaches 36 . Other approaches are neuroprotective agents, like AL- 108 (phase II completed); or metal-protein interaction attenuation, as is the case of PBT2 (phase II completed) 37 . Finally, there are also many basic investigations trying to increase the knowledge on the origin and mechanisms of the disease that in the future may help to find new treatments.
